Purification and properties of human placental NADPH-cytochrome P-450 reductase.
Human placental NADPH-cytochrome P-450 reductase (EC 1.6.2.4) was purified to electrophoretic homogeneity in two chromatographic steps with a high retention of bioactivity. After solubilization with 1% sodium cholate in a protective medium containing 20% glycerol, 10 microM 4-androstene-3,17-dione, 1 mM dithiothreitol, and 0.2 mM EDTA, a 35-60% ammonium sulfate precipitate was prepared. The crude protein mixture was then applied to a 2',5'-ADP-Sepharose 4B affinity column, followed by high-performance anion-exchange chromatography (Pharmacia Mono-Q column). Two forms of the reductase were isolated. One was eluted at higher salt concentration and had a relative mass (Mr) of 79 kdaltons (kDa) as estimated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and high-performance gel permeation chromatography. A smaller size reductase with a Mr of 70 kDa, eluting at lower salt concentration, was also formed by trypsinolysis of the 79-kDa reductase. It must therefore be regarded as a proteolytic artifact. The absolute spectra in the visible region of the two reductases were identical with maxima at 376 and 452 nm, typical of a flavoprotein. They also had the same specific activity of 24.7 +/- 0.7 mumol/min per milligram protein towards cytochrome c. However, only the 79-kDa reductase showed aromatase-reconstitution activity. The homogeneity of these reductases was further confirmed by the appearance of a single peak when subjected to gradient, reversed-phase high-performance liquid chromatography. According to its amino acid composition, the 79-kDa reductase is a highly acidic and hydrophobic protein, composed of 695 residues.